Energy metabolism and structural factors of long-term grafts in the CNS of rat correlate with graft induced recovery of function.
The oxidative energy metabolism and cytoarchitecture of fetal grafts in the neurotoxically damaged hippocampus of adult rats were investigated over a period of 6 months and correlated with adaptive behavioral effects on spatial memory in the Morris water-maze. Three to 6 months postoperatively grafted animals showed significantly lower latency scores in the water-maze compared to lesioned animals with sham grafts. The oxidative metabolism did not show predictory properties for functional efficiency during the first 3 months after grafting. Six months postoperatively the distribution of the cytochrome-c-oxidase reaction product highly correlated with the efficiency of the graft to compensate behavioral deficits as animals with grafts showing a high cytochrome-c-oxidase activity and a high degree of homotypic cytoarchitectural differentiation showed best recovery of functional deficits with only few errors in the maze. There was no significant difference between lesioned and grafted animals during the acquisition phase 1 week after grafting. The histological evaluation revealed that the distribution of cytochrome-c-oxidase was not homogeneous within the grafts. Patches of pyramidal neurons stained with cresylviolet in parallel slices correlated with clusters of high cytochrome-c-oxidase activity.